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BACKACHE WITH SCIATICA.1 
By BRYAN T. KEON-COHEN, 
Honorary Orthopedic Surgeon, Royal Melbourne Hospital 
Lesions of the intervertebral disc are a 
common cause of acute backache. They 
occur usually in the lower three lumbar 
discs, and most commonly at the disc 
between the fifth lumbar vertebra and the 
sacrum. Our American friends have cal-
culated that a man carrying a weight of 
one hundred pounds with his arms out-
stretched in front of him exerts a force of 
nearly three-quarters of a ton on the lumbo-
sacral disc. This indicates that the lower 
lumbar discs are at times grossly over-
worked and, in consequence, are those most 
liable to cause trouble. 
In simple terms, the intervertebral disc 
is a flattened plate constructed somewhat 
like an orange. It has an outer fibrous 
skin, the annulus, and an inner pulp. Just 
as an orange will burst if it is ill used, so 
will a disc. A sudden increase in pressure 
or constant repetitive strains, especially if 
it is unaccustomed to such treatment, may 
cause the annulus to stretch under the 
pressure of the mobile pulp contained 
within it or even to rupture. The result is 
either a bulge of nuclear pulp or extra-
vasation of portion of it through the tear in 
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the posterior common ligament. In the 
cases under consideration the lesion is 
always directed backwards and thus may 
cause pressure on the contents of the ver-
tebral canal. The protrusion may be either 
lateral or medial to the emerging nerve, 
It may be so medially placed as to impinge 
on the cauda equina itself rather than on 
any individual nerves, thus causing bi-
lateral symptoms. A very large protrusion 
may cause complete spinal block. Typical 
features common to most nuclear hernise, 
whichever of the lower intervertebral discs 
are involved, include: (i) acute backache, 
(ii) pain in the leg of the type known as 
sciatica. The backache may be followed 
by the sciatic pain at variable intervals. 
BACKACHE 
Pathology 
The pathology of this backache, which 
as yet may not be accompanied by sciatica, 
is now generally regarded as being due to 
the initial stretching or tearing of the 
annulus. It has been shown that the 
annulus and the posterior common ligament 
are well supplied with sensory nerves, and 
the pain resulting from such a lesion can 
be very severe. The annulus may be so 
stretched that a considerable bulge, due to 
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the extruding nucleus, may be present with-
out necessarily causing pressure on a nerve 
root. As a rule, however, the weakened 
annulus gives way and a frank herniation 
of nuclear material occurs which impinges 
on one or more of the nerve roots. 
Clinical Manifestations. 
The onset of backache may be sudden or 
delayed after a heavy lift or unexpected 
strain. Sometimes it has been precipitated 
by a fall on the buttocks. Not infrequently 
it begins a few hours or even a few days 
after some unaccustomed exertion, such as 
a week-end at gardening. It is usually 
very severe and, at first, resembles the type 
of backache generally referred to as acute 
lumbago. In a short but variable period 
it usually becomes apparent that other 
factors are present. The pain becomes 
localized and unilateral low down in the 
lumbar region. Scoliosis is common, is 
usually total, and can be gross. The 
scoliosis may be either epsolateral or contra-
lateral. Lumbar lordosis is generally 
obliterated; there is often a forward stoop, 
and attempts at movement cause severe 
muscle spasm. Forward flexion may 
increase the scoliosis and sometimes undoes 
it. The backache can be so severe that 
the patient is unable to get out of bed; 
and it may remain severe for several weeks. 
SCIATICA. 
Sometimes coincident with but more 
often at varying intervals after the onset 
of backache, the pain begins to radiate 
down the course of the sciatic nerve. It 
may leave the back entirely or appear to do 
so. Frequently the patient is able to localize 
the pain to one dermatome with sufficient 
accuracy to indicate the level of the lesion. 
The pain is often severe over the sacro-
iliac region, a fact which constitutes a trap 
for the unwary, as the pain may be most 
intense and may be localized to that region 
for some days. From there it radiates 
down the back of the thigh and the lateral 
aspect of the leg to the level of the ankle. 
In a small proportion of cases the pain 
extends into the foot and toes. The pain 
may be so intense that the patient stands 
with the hip and knee flexed and is 
unwilling to place the heel on the ground. 
It is intensified by movement, particularly 
forward-bending, as well as by sneezing 
and by coughing. Hyperextension of the 
spine may also cause exacerbation of the 
pain; it is increased by stretching the nerve 
(Lasegue's sign). 
OTHER CLINICAL MANIFESTATIONS OF 
NUCLEAR HERNIA. 
Trigger Point in the Back, 
Trigger point in the back is, in my view, 
one of the most valuable signs indicative 
of a nuclear hernia. Firm percussion over 
the lower lumbar spine or, preferably, to 
the side of the spine causes severe pain to 
radiate down the leg. Sometimes it is 
possible by firm pressure with the thumb 
even to localize the level of the lesion. 
Signs of Pressure Neuritis. 
The signs of pressure neuritis include 
muscle weakness and wasting, alteration of 
reflexes, and disturbances of sensation. 
Muscle Weakness and Wasting.—Muscle 
weakness and wasting may be observed in 
the calf group, with inability to stand on 
tiptoes. The calf may be wasted on 
measurement by an inch or more. Weakness 
may also be apparent in the dorsiflexors of 
the foot and toes as demonstrated by typical 
foot-slapping when walking on the heels is 
attempted, and in particular by weakness in 
the extensor hallucis longus muscle. In 
addition there is often flattening of the 
gluteal fold, but weakness of those muscles 
is usually difficult to demonstrate. Fibrillary 
twitching may be seen in the muscle groups 
affected. 
Alteration in Tendon Reflexes.—The 
ankle jerk is affected in about 80 per cent. 
of cases to any degree from a barely demon-
strable diminution to complete absence of 
reaction. The knee jerk is sometimes 
diminished in lesions at the higher levels. 
Alterations in Sensation.—These can 
vary in type from degrees of anaesthesia to 
quite unpleasant forms of parsesthesia. A 
feeling of "pins and needles" in the foot 
and toes is not uncommon. 
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T H E LEVEL OF THE LESION. 
It is not always possible to forecast pre-
operatively which particular nerve root is 
involved and, although it is obviously more 
important to diagnose the nature of the 
lesion than its exact level, the latter is of 
more than academic interest when operation 
is contemplated. Ignoring individual varia-
tions, it can be stated that the fifth lumbar 
nerve represents the major innervation of 
the dorsiflexors of the foot and toes and 
is the lowest important nerve supplying that 
group. Similarly, the first sacral nerve is 
the major nerve supplying the plantar 
flexors of the foot and toes and it is the 
highest important nerve supplying that 
group.. Although the majority of authors 
regard the innervation of the ankle jerk 
as being the first and second sacral nerves, 
there is no doubt, from observations at 
operations, that the fifth lumbar nerve fre-
quently has much to do with it. There is, 
by contrast, almost unanimity of opinion 
that rhe innervation of the knee jerk is 
from the second, third, and fourth lumbar 
nerves. Only rarely has the knee joint been 
affected in proved herniations involving the 
first sacral nerve. 
Dermatomes. 
Various authors have attempted to map 
out the dermatomes relative to the various 
spinal segments, but comparison of one 
with another makes it very obvious that no 
accurate delineation is possible. In broad 
outline the relevant dermatomes are: 
First Sacral: Upper part of buttock, back 
of thigh, posterolateral part of calf, 
behind the lateral malleolus, lateral 
part of foot, and lateral toes. 
Fifth Lumbar: Perhaps one handsbreadth 
anterior to the above in the thigh and 
leg but involving the medial part of 
the foot and hallux. 
Fourth Lumbar: A similar distance more 
anteriorly and more medially, but it 
usually extends no further than the 
medial malleolus. 
There is considerable overlapping in most 
parts of the leg, however, and the whole 
dermatome is rarely if ever involved in a 
lesion of any one nerve root. Sensory 
changes may be noted in small and variable 
portions of individual dermatomes, but 
most constantly in the lower part of the 
calf, the ankle region, and the foot. 
Localizing Signs. 
Localizing signs which indicate the level 
of the lesion may be set out briefly in the 
following way: 
First Sacral Lesions: Pain radiating to 
the fifth toe; sensory changes in the 
posterolateral aspect of the lower part 
of the calf, lateral part of the foot 
and fifth toe; diminished or absent 
ankle jerk, wasting and, perhaps, weak-
ness of the calf group of muscles; 
trigger point to one side of the lumbo-
sacral joint. 
Fifth Lumbar Lesions: Pain radiating to 
the great toe; sensory changes over the 
anterolateral aspect of the lower part 
of the calf, the medial part of the foot 
and great toe; occasionally, diminution 
of the ankle jerk; weakness of the 
dorsiflexors, particularly the extensor 
hallucis longus; trigger point to one 
side of the spine of the fourth lumbar 
vertebra. 
Fourth Lumbar Lesions: Sensory changes 
on the anteromedial aspect of the calf; 
occasionally, diminution of the knee 
jerk; absence of localizing signs 
indicating first sacral or fifth lumbar 
lesions, when a nuclear hernia is 
present. 
In summary, sensory and motor loss involv-
ing the great toe is indicative of a fifth 
lumbar lesion, while sensory changes over 
the small toe and loss of the ankle jerk 
signify a first sacral lesion. 
Radiography in Diagnosis. 
Radiograms have little value in positive 
diagnosis, but are indispensable for the 
exclusion of other lesions which may cause 
pain with sciatic distribution, such as tuber-
culosis of the spine, sacroiliac disease, 
primary or secondary malignancy, and 
spondylolisthesis. All of these conditions 
are encountered from time to time. It is 
uncommon for the backache of tuberculous 
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or similar conditions either to start sud-
denly or to cause acute backache of the 
type under discussion. In a personal series 
of over three hundred operations, four 
instances of malignant disease have been 
found; two were secondary to prostatic 
carcinoma, one secondary to carcinoma of 
the kidney, and one was a primary sarcoma. 
Radiography of the spinal theca using 
contrast media like lipiodol, pantopaque, or 
air has been discarded. The radiograms 
rarely gave any real assistance in doubtful 
cases and more than once were misleading. 
Possibly our technique in the matter of 
positioning the patients has been faulty, but, 
whatever the reason, this aid to diagnosis 
has not been found worth while. 
MANAGEMENT. 
There are three accepted methods of 
treating severe backache in which nuclear 
hernia is present or suspected: manipula-
tion, immobilization and operation. 
Manipulation 
No patient of mine with true disc hernia 
has benefited permanently from manipula-
tion, and I can see no real reason why they 
should. I have made more than one 
considerably worse and I have long since 
given up the method. My practice now is 
to decide between immobilization and opera-
tion, with this one exception: I still occa-
sionally perform what I call a provocative 
manipulation. 
In spite of the apparently clear-cut 
picture of the manifestations of nuclear 
hernia that I hope I have drawn there is 
still a proportion of cases that is doubtful. 
Some, as will be indicated in a moment, 
are treated by immobilization. A small 
residuum are manipulated under general 
anaesthesia. Generally, they are patients 
with a good history and no physical signs, 
but with pain of moderate severity which 
is not completely disabling. Most are able 
to remain at work; if they are cured, they 
did not have disc trouble; if the*backache 
was due to the disc, they become much 
worse after manipulation and fall into one 
of the categories about to be mentioned. 
Immobilisation 
There is little doubt that most patients 
with sciatica due to nuclear hernia will 
eventually gain relief from pain if they 
remain in bed long enough, with or without 
the application of extension. It is, however, 
vitally necessary to mix practical politics 
with medicine to treat the patient as well 
as the disease. Many with nuclear hernia 
are wage-earners and frequently not in 
receipt of workers' compensation. Few 
today can afford to be out of circulation 
for an indefinite period. For that reason 
a plaster jacket is regarded as a more prac-
tical form of immobilization than is rest 
in bed. 
Operation. 
Operation offers the best and quickest-
method of relieving pain and effecting' 
return to normal routine. It is not a severe 
ordeal and there are but few serious 
sequelae. In many instances with hernia-
tions at the first sacral level it is a soft 
tissue operation only. Briefly, patients with 
a suspected nuclear hernia may be classified! 
in four groups, showing the appropriate 
method of treatment, as under: 
1. Patients in whom the 
diagnosis of nuclear 
hernia is doubtful but 
who are unable to 
work because of pain. 
2. Patients with mode-
rate pain and a defi-
nite nuclear hernia 
but whose work is 
such that they can 
carry on, wearing a 
plaster of Paris 
jacket. 
3. Patients with mode-" 
rate pain and a defi-
nite nuclear hernia 
who cannot earn 
their living in a 
plaster of Paris 
jacket. 
4. All patients with in-
tense pain and a defi-
nite nuclear hernia 
whatever their occu-
pation. 
Immobilization 
[m a plaster of 
Paris cast. 
Operation,. 
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It will be noted that plaster of Paris 
jackets are used quite frequently. It is 
difficult to be sure exactly what proportion 
of patients who actually have a nuclear 
hernia are cured by this method. Iii a 
recent survey in Great Britain it was 
estimated at about 37 per cent. The diffi-
culty in arriving at a definite figure is due 
to the fact that the group includes a large 
number of doubtful cases. Many complain 
of backache with sciatic pain, but show no 
localizing signs. They may have lesions 
of the annulus without frank herniation, or 
even fibrositis with referred pain. There 
ts no doubt, however, that a well-fitting 
jacket can completely relieve the pain of a 
nuclear hernia even though the pam may 
recur a few days after the removal of the 
jacket. 
In a lecent case, that o£ a business execu-
tive, sixty-four years of age, relief from 
very severe sciatica was complete for three 
months, the pam returning, worse than ever, 
two days after the removal of the cast At 
^operation a few days later a frank nuclear 
hernia was present, causing gross com-
pression of the first sacral nerve 
The jacket is retained for a minimal 
period of six weeks. If at the end of six 
weeks symptoms are relieved, the cast is 
retained for the full period of three months 
and then it is removed. If there is no 
relief at the end of six weeks, the cast is 
removed and operation is advised. Simi-
larly, if symptoms return after the cast is 
removed at the end of three months, opera-
tion ib advised. By this regime the propor-
tion of operations in which no lesion is 
found has been very considerably reduced 
over the past few years. 
Operation—This is performed with the 
patient curled up on his side as for lumbar 
puncture. No matter what level I suspect, 
I always explore the first sacral nerve first 
There are two very good reasons for doing 
this 60 per cent of lesions in my series 
occurred at that level; and the nerve can 
usually be exposed without removing any 
"bone In the event of no lesion being dis-
covered at this level, the laminectomy is 
begun Firstly, the fifth lumbar nerve root 
is inspected, followed if need be by exposure 
of the fourth lumbar root Only so much 
of the nucleus as extrudes readily is removed 
No attempt is made to empty the disc of 
pulp or to fuse the adjacent vertebrae 
OPERATIVE RESULTS. 
Without going into great detail, the 
results of operative treatment may be 
summed up roughly as follows: 50 per cent. 
are completely cured. A further 30 per 
cent have some residual backache which is 
not severe, and they are able to return to 
their usual jobs. In other words, approxi-
mately 80 per cent, of the results are good* 
Of the remainder, about half of the patients 
have recurrent backache requiring the 
wearing of a brace and, usually, a change 
of occupation, The others have recurrences 
either at the same or at a different level, 
or even at the same level on the opposite 
side, 
In evaluating the results of operation it 
is necessary to give consideration to the 
condition of the patient before operation 
and to the results of prolonged conservative 
treatment. Practically all patients are com-
pletely disabled when submitted to opera-
tion. If figures are worth anything at all, the 
results of operative treatment are about 
twice as good as for those treated by con-
servative means. Postoperative sequelae 
have been few. Two deaths occurred, one 
from tuberculous meningitis and one from 
staphylococcal meningitis which I failed to 
recognize in time. Postoperative pain is not 
common. There is usually some residual 
soreness along the corresponding derma-
tome for varying periods after operation; 
and many of the patients state that they 
have occasional attacks of cramp and other 
reminders of experiences prior to operation. 
I have found one feature so common that 
I always warn my patients to expect it. 
During the first twelve months or so after 
operation patients may have sudden bouts 
of very severe pain of the type that con-
vinces them that they have the same trouble 
all over again. That rarely is the case and 
the pain nearly always clears up completely 
within a few days. Rightly or wrongly, I 
regard this pain as due to the nerve being 
temporarily caught up in some way by 
adhesions. It does not by any means always 
occur and it is rare after the first twelve 
months, 
I wish to emphasize that the operation 
is not a formidable one. When the lesion 
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is found at the level of the first sacral 
nerve the operating time rarely exceeds 
forty-five minutes. Very few of the 
patients have required any form of post-
operative resuscitation. The majority of 
them leave the hospital on the sixteenth 
day. Very few of them are given physio-
therapy; they are permitted to rehabilitate 
themselves gradually. Generally speaking, 
they are fit for sedentary "white collar" 
work in six weeks after operation, and for 
full work in three months. It is fair, I 
think, to state that many of these people 
are among my most grateful patients. 
